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ABSTRACT

This report documents the results of a study conducted
in fulfillment of the requirements of the Master of Science
Degree in Engineering Management at the University of
Tennessee Space Inistitute. The subject of the study,
although not conducted by the Air Force at Arnold Engineering
Center is pertinent to the service contractor relationship at
the Center.

The objective of this study was to determine if the way
the Government manages its service contracts adversely affects
the contractors performance.. The study examined__the relation-
ship and its effect on performance, efficiency, morale and or-
ganization. The results were compared to the results obtained
from an examination of the relationships in an institutionally
managed service contract.

The study found that the biggest dissatisfier in the
Government administered contractor was rules and regulations
while the Institutionally administered contractor identified
organizational structure as the biggest dissatisfier. The
institutionally administered contractor had a higher morale and
performance score than the Government contractor. There was
little difference found in the scores for efficiency between
the two contractors.
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INTRODUCTION

BACKGROUND

The Arnold Engineering Development Center (AEDC) is one of four
test and evaluation centers in the United States Air Force. Its' wind
tunnels, space chambers, ballistic ranges, and jet and rocket test
cells give it the distinction of being, the most comprehensive
aerospace ground test facility in the world.

Tests conducted in these facilities have helped to significantly,
accelerate the evolution of man's progress in the world of flight,
The center continues to push for progress by predicting how existing
and new untried aircraft, missilej rocket, and spacecraft components
will perform in actual operation. In doing this, the personnel at
AEDC must continuously modify the existing equipment and develop and
use new equipment and techniques in order to test and evaluate the
high technology, complex systems of tomorrow.

N The personnel at AEDC are made up of Air Force and operating
contractor personnel. The Air Force, staffed by military and civilian
government employees, directs , schedules, plans and budgets the
activities of the Center.% The operating contractor personnel,
provided by three private companies, are responsible for conducting
the tests and providing technical and nontechnical support services.
The services range from analgzing test data to facility maintenance as
well as janitorial services.

The first contractor, Sverdrup Technology Inc., operates and
maintains the air breathing jet engine and small rocket motor test
cells in the Engine Test Facility (ETF) and the Aeropropulsion Systems
Test Facility (ASTF) 1located on the Center. The second operating
contractor, Calspan/Arvin, operates and maintains the Propulsion Wind
Tunnel (PWT) and the Von Karman Gas Dynamices Facility (VKF). The PWT
facility tests large scale models of missiles, satellites, and space
vehicles while VKF tests the effect of air flow on various shaped (old
and new) aircraft, missiles, satellites and their associated
components. The third contractor is Pan Am World Services, Inc.}
they are tasked with providing technical support, utilities, and
overall maintenance to the Air Force and the other two operating
contractors. It is the Air Force influence on the organizational



structure of these companies and its effect on their employees that
this study attempts to examine.

PROBLEM

An elementary, limited scope study by Nelson, et al,7 conducted
in May 1983 attempted to subjectively determine the contextual factors
and their effect upon a small group of contractor employees providing
highly technical support to the Government. The group consisted of
approximately seventy engineers, engineering associates and technical
assistants. 0f the contextual factors examined, two were found to
have the most influence on the group. The two were the Air Force and
another contractor providing technical support services to the group.

The study concluded the Air Force had the greatest influence on
the group and exerted this influence through the numerous rules and
regulations 1imposed by the service contract, These trules and
regulations allowed the Air Force to dictate the work load, and in
some cases, how to do the work. It appeared the contractor’'s
organization structure was influenced by the rules and regulations and
this in turn had an adverse effect on the technical employees.

It was found that, although the group had a matrix structure and
organic characteristies,  there were mechanistic characteristics
present that are usually associated with and indicative of the
classically bureaucratic organization. Statements made by some of the
group members during informal interviews and discussions brought these
facts out. Based upon these findings, the study members theorized
that the organization had predominantly mechanistic characteristics
such as sluggish response to complex problems, 1low efficiency,
moderate morale and a tremendous number of rules and regulations. The
organization was considered overall classical bureaucratic with many
mechanistic characteristics.

The final assessment was that the Air Force, thiough its
regulations and procedures set forth within the service contract, had
driven the contractor's organization to adopt many of the
characteristics of a bureaucratic organization. It appeared that a
line-staff structure was perceived as necessary to comply with the



rules and procedures imposed regardless of the type of structure
deemed by the contractor as appropriate, The 1imposition of a
line-staff structure with many mechanistic characteristics was
identified as the cause of 1low morale and efficiency among the
engineers and technical people.

DEFINITIONS

Before proceeding further, it will be beneficial at this point to
define the terms bureaucratic, mechanistic and organic. Bureaucratic
should not be construed as indicative of an organization fraught with
red tape and inefficiency. Instead, the term should be understood as
defined by Max Weber.

An organization that has:
1. Well defined hierarchy of authority
2. Clear division of work
3. System of rules covering the rights and duties of
position incumbents
4, System of procedures for dealing with the work
situation
5. Impersonality of interpersonal relationships
6. Selection for employment and promotion based on
technical competence

The term mechanistic and organic should be understood as defined
by 3Burns and Stalker. Mechanistic is a term describing a system
characterized by highly specialized jobs, centralization and vertical
;Mﬂga;u@m_bum&dﬁamw&tfm just
the opposite of chanistic system. That is, a system characterized
by “job generalization, decentralized authority and decision making,
and exhibiting good communication horizontally as well as vertically
throughout the organizationﬁ' A bureaucratic organization will
exhibit mechanistic characteristics, but not necessarily have
line-staff structure. A matrix organization will exhibit organic
characteristics. The existence of a bureaucratic structure does not
necessarily indicate a poor organization, and the presence of
mechanistic characteristics do not necessarily indicate the presence
of a bureaucratic organization.




SCOPE -

From the findings and conclusions of the aforementioned study by
Nelson, et al., it was hypothesized that the Government regulations
and procedures imposed upon its service contractors tended to push
them to adopt a line-staff structure with many bureaucratic,
mechanistic characteristics, and this inturn adversely effectedthe
performance, efficiency and morale of their technical employees. To
validate this hypothesis the organizational structures of the three
operating contractors at AEDC were examined along with the resulting
effect on performance, efficiency and morale. Randomly selected
engineers, draftsmen and employees who interface with the high
technology projects were surveyed to determine their attitudes toward
the organizational structure, and the performance, efficiency and
morale of their work group. Group was define as those who work with
the respondent and report to the same supervisor.

APPROACH

In order to determine the influence the Air Force, at AEDG, has on
the organizational structure of the operating contractors, and through
this their employees, the results were compared to the survey results
obtained from the technical employeii, engineers and draftsmen of the
Coal Fired Flow Facility (CFFF). The CFFF was chosen for
comparison purposes because it too is a contractor operated facility
for conducting tests and providing operation and maintenance service.
The only difference between the CFFF and the AEDC contracts is that
the CFFF contract is with the Department of Energy and administered by
the University of Tennessee Space Institute (UTSI). 12

UTSI 1is part of the University of Tennessee system and offers
only curriculum leading to engineering and science graduate degrees at
the Master and Doctoral level. The CFFF under UTSI direction performs
research and development in energy conversion technologies, primarily
"magnetohydrodynamics® (MHD), although all types of coal fired systems



are tested. Scientists and engineers, using newly developed
techniques and materials suited for the high temperature plasma field,
strive to advance the technology of direct coal fired integrated MHD
power systems, to prove the technology and obtain the data necessary
for scale up for industrial applications.



LITERATURE REVIEW

A review of past and current literature dealing with the subject
of government influence on service contracts did not produce any work
or data on previous efforts in this area. The subjects of
performance, efficiency, morale and organizational structure have not
been researched for their interrelationship with respect to the
influence of a Govermment contract or environment. However, a
considerable amount of work has been done on each individual subject
and, to a lesser extent, the relationship of each to organizational
structure.

One of the most pertinent works applicable to this study was that
of James C. Worthy of Sears, Roebuck and Company. In 1950 he reported
that he had surveyed over- 100,000 company employees for the
". ..purpose of finding out how well employees liked their job, what
their attitudes were toward supervisors and management, and what
factors in their employment might be contributing to dissatisfaction
and poor working relationships.™1 He concluded that " f latter,
less complex  structures, with a maximum of administrative
decentralization, tend to create a potential for improved attitudes,
more effective supervision, and greater individual responsibility and
initiative among employees", Worthy's extensive empirical study
and interpretation is still one of the works most cited favoring flat,
organic organizations over tall, mechanistic types.

The Woodward Studies,16 conducted by Joan Woodward and her
research team in 1953 found ™ t here was a tendency for organic
management systems to predominate in the productive categories at the
extremes of the technical scale while mechanistic systems dominated at
the middle ranges." 17 They also reported that organizations at the
extremes of the technical scale exhibited a high degree of delegation
of authority and responsibility for decision making, a tendency for
job generalization instead of job specialization, and greater use of
verbal in lieu of written communication.

A study done by Harrel Carpenter in 1971, of six public school
systems examined the <effect of organization on teacher job
satisfaction. ™"He found that teachers in flat organizations perceived

higher job satisfaction than teachers in medium and tall
organizations."18



Leo Meltzer and James Salton 19 in 1962, surveyed 704 members of
the American Physiological Society to examine the relationship between
organization structure, performance, and job satisfaction. They
reported that structure has a definite effect on job satisfaction,
productivity, and morale. Additionally, they found a more mechanistic
structure has a negative effect on these characteristics. Another
interesting result of their study also examined the differences in job
satisfaction between various institutions. The institutions examined
were classified as academic, govermmental, or industrial. All the
institutions showed a decrease in job satisfaction as the
organizational levels increased. -~

A 1964 Porter and Lawler study of managerial job satisfaction
reported there was greater need satisfaction in flat organizations
than tall. They also found that in companies of less than 5000
employees, managerial satisfaction was greater in flat than in tall
organizations, but in organizations with greater than 5000 employees
the results were reversed, An even more important finding was that
AP | tall type of structure seems especially advantageous in
producing security and social need satisfactions, whereas, a flat
structure has superiority in influencing self-actualization
satisfactions."?

The relationship of organizational structure to job performance,
satisfaction, and anxiety-stress was examined by John Iwvancevich and
James Donnelly Jr. In a 1975 report, they concluded that “"trade
salesmen in the flat organizations perceived more self-actualization
and autonomy satisfaction, reported significantly lower amounts of
anxiety-stress, and performed more efficiently than salesmen in medium
and tall organizations.“21 They also found that 1in the flat
organization the individuals were not subject to a lot of domination
by the supervisor and thus allowed to use their discretion,
creativity, and ingenuity in doing their jobs. There was also an
absence of strict adherence to rules and regulations. Some of the
dissatisfiers identified by members of the medium and tall
organizations were restrictions, stifling constraints, lack of trust,
excessive controls, and the frequency of supervisory monitoring and
intervention. The later was the most frequently cited dissatisfier.



The 1last work found through the literature search was that of
Donald Pelz and Frank Andrews.22 The authors administered
questionnaires to 1461 scientists and engineers in several industrial
laboratories, university defense-oriented institutes, government
laboratories, and academic departments of large universities to
determine the characteristics of productive climates for research and
development. In 1966 they reported their conclusions and findings.
The first conclusion reported was that of freedom in deciding methods
to be used in accomplishing their work. They found that scientists
and engineers in the laboratory environment were more satisfied and
performed better when allowed substantial influence over their work
and - its accomplishment. The second conclusion was that open
communication, within the laboratory, produced higher performance and
satisfaction among the engineers and scientists. Diversity and some
job generalization were also found to produce higher performance. The
third result pertinent to this project dealt with morale. The study
report concluded that highly motivated and intensely dedicated
engineers and scientists within a laboratory environment exhibited a
much higher morale.

In summary, research efforts since 1950 have indicated that flat,
oreanic organizations have produced higher performance, morale, and

éfficiency —among its educ;;:Sénggfgffigggl_ggp1oyees. It has also
‘beén SHown that determining istence of certain dissatisfiers and
characteristics such as authority and decision making responsibility,
channels of communication, organizational size, 1levels in the
organizational hierarchy, and individual freedom in job performance

can predict the job satisfaction, performance, morale, and efficiency
of the organization's employees.

In the course of conducting this review several studies were
found that presented findings and conclusions contradicting those
cited previously. Two of the more plausible, widely accepted
explanations for the disparity in results stem from observations made
by the team of John Child and Roger Mansfield and the team of Porter
and Lawler. Child and Mansfield stated "...that the dispute...
derives largely from the fact that they have been studying different
facets of organizations."23 Porter and Lawler stated ",,,that large
and small social organizations may require somewhat different shapes
of structure in order to function effectively." 4 It is also
interesting to note that no two organizations, nor the people studied,



were exactly the same. Another conclusion found in almost all of the
studies, pro and con, in this area is that a multivariate dimensional
approach considering all variables, complex or simple and known or
identified as organizational characteristics, needs to be undertaken.



RESEARCH INSTRUMENT
BACKGROUND

The survey was attitudinal consisting of 35 questions. Each
question was designed to determine how the employee felt, their
attitudes and perceptions about the organization and the morale,
performance, and efficiency of their work group and themselves. Group
was defined as all the persons who report to the same supervisor.

The answers to the questions were used to determine the attitude
of the Engineers, Engineering Assistants and Draftsmen of each company
and in turn determine the overall climate 'or "take the temperature of
the organization.” Employee attitudes are well suited for this
purpose since the Hawthorne Studies, 1927 to 1933, "demonstrated the
importance of employee attitudes and preoccupa.tions,"26 and
"emphasized the importance of group processes to employee attitudes
and productivityd'27 It also showed that employee attitudes and
morale appeared to be major determinants of productivity, and that a
variety of factors "...influenced his attitudes and morale."” Almost
every organizational study since that time has examined the attitudes
present in the organization in order to gain insight into its health
and functioning.

Questions 1 through 4 asked for personnel data. Question 1 was
used to determine if the respondent was from AEDC or UTSI. Question 2
allowed the respondents to describe their job. A list of job titles
to choose from was not provided because the respondents may not have
felt they fit into one of the listed catagories. This also allowed
persons not working in high technology to be identified. Questions 3
and 4 were asked for thoroughness only and not for correlation in the
analysis. However, the responses to these questions might be analyzed
with the data at a future date.

Questions 5 and 6 were posed to determine the perception the
employees had of the structure of their organization. The responses
will be compared and analyzed against the formal, published company
organizational structure.

Mr J. P. Ca.mpbell29 identified and defined a number of
single-criterion measures - for determining organization effectivness.
One criterion identified as useful was flexibility or adaptation. Mr.
Campbell's definition of this criterion was used as the basis for
question 7. Responses to this question will indicate if the
organization 1is structured to allow it to respond well in a technical
environment.

The next five questions were taken from the Organizational
Assessment Package compiled by the Air Force Leadership and Management
Development Center. 3 The package lists questions proven suitable
for use in organizational questionnaires. Questions 8,9,10,11, and 12
were chosen from this package because they have been found to be good

- 10 -



indicators of the perceived productivity and group effectiveness.
Questions 8 and 9 specifically asked for the respondents perception of
the quality and quantity, respectively, of the groups' work.
Questions 10, 11, and 12 determined the employees perception of the
efficiency of the work group.

The employees perception of the existence of organizational
characteristics that have been classified by Burns and Stalker 31 as
either organic or mechanistic were determined by questions 13, 15, 17
and 19. Burns and Stalker identified the lack of an organization
chart, the absence of a 1lot of rules and regulations, and the
adjustment and continued redefinition of individual tasks through
interaction with others as characteristics of organic organizations.
These characteristics were found to be conducive of high employee
performance in companies working in an unpredictable environment.

Burns and Stalker 32 and Katz and Kahn 33 identified
communication within an organization as an indicator of efficiency,
higher morale, and company performance. They found that companies
benefited when organizations dealing with highly complex, technical
problems kept communication open and unrestricted. Questions 14, 16,
18, and 20 were posed to the respondents to get an indication of the
freedom and direction of communication within the organization.

Question 21, developed from Likert's System 4 study and Burns and
Stalker's management system characteristics, was used to indicate the
employees perception of involvement in decision making. Involvement
in the decision making process is a characteristic of organic
structures.

Question 22 asked the respondent to classify their organizational
environment as predictable or unpredictable. In the predictable
environment, the organizational structure can be characteristically
organic or mefhanistic and still function acceptably. However, Burns
and Stalker 3 concluded from their study that the more
unpredictable the environment the more functionally suitable an
organic structure is for the organization.

The objective of questions 23 and 24 was to determine
organizational factors perceived by the respondent as dissatisfiers.
Question 23 asked for the primary job dissatisfier. Question 24 asked
the respondent to rank, in order, four factors that previous studies
have identified as dissatisfiers.

Questions 25, 26, 27, 28, and 29 asked for the respondent's
perception of freedom to perform in the job and characteristics that
influence that performance. Questions 25, 26 and 27 were formulated
from questiqﬂf used in the Leadership Development Management Package
Survey Guide and questions 28 and 29 were taken from the Federal
Employee Attitude Survey Final Report,36

Questions 30, 31, 32, and 33 of the survey were taken from the
questionnaire of Taylor and Bowers. 7 Taylor and Bowers found these
four questions to be good indicators of individual and organizational
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morale. Kimmel and O'Mara, in their study "The Measurement of
Morale"™, wused the same four questions and concluded "that morale
represents an effective orientation toward the work unit or
organization and includes job satisfaction as one of its major
components."38 By determining the satisfaction of the employee with
the job, organization, supervision, and peers, and analyzing them
collectively, one can determine the overall morale of the individual
and on a larger scale the organization.

The last two questions, numbers 34 and 35, were asked in order to
obtain information on the 1length of time the survey recipients had
worked in their technical field and with their current employer.
Three years ago the Air Force split the service contract between three
contractors. Prior to this time, it had been exclusively granted to
Sverdrup. The data from these questions might have helped account for
any bias toward total dissatisfaction.

UESTIONS

The survey questions, as they were administered in the validation
effort, are here presented in numerical order. After the wvalidation
Tun, some of the survey questions were altered prior to their
inclusion in the survey questionnaire for the study. The changes to
the questions are provided and explained in the SURVEY FINALIZATION
section.

1. Location you work: AEDC UTSI

2, Occupation:

3. Degree: Doctorate Master's Bachelor's High School Other
4. Sex: Male Female

5. Levels of supervision between you and the general manager: 1 2
3 4 5 6 7 8 9 10

6. My organizational structure is: Line-Staff Matrix Other

7. My company is organized to allow the timely mobilization of

resources (personnel and/or material) to adaquately accomplish the
job:

8. The quantity of output of my work group is very high:

- 12 -



9.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

The quality of output of my work is very high:

When high priority work arises, such as short suspenses, crash
programs and schedule changes, the people in my work group do an
outstanding job in handling these situations:

My work group gets maximum output from available resources (e.g.,
personnel and material):

My work group's performance in comparison to similar work groups
is very high:

My group has a well defined and understood organization chart:

I am encouraged to communicate with others (peers and
supervisors) outside my group in accomplishing my job:

A lot of rules and regulations are imposed on my group and me in
performing our job:

I am permitted to appeal disciplinary actions to higher
organizational levels:

Control, authority and communication are initiated at the top of
the organization and closely follow the hierarchy of the
organization chart downward:

Employee suggestions and recommendations for organizational
improvement are transmitted up the organization for discussion
and action:

My rights, obligations and technical methods used in the
performance of my job are precisely defined:

Communications within the company predominantly consists of
information and advice rather than instructions and mandates:

Except 1in emergencies, goals are usually established by means of
group participation:

-13 -



22.

23.

24,

25.

26,

27.

28.

29,

30.

31.

32.

33.

34.

35.

The environment I work in is certain, predictable and changes
slowly if any:

Performance of my job is negatively influenced predominantly by:
Supervisor Rules and Regulations Organization Structure
Peers

Please rank order, l-4, the following as negative influences on
your job (1 being the most negative influence and 4 being the

least negative influence): Supervisor Rules
and Regulations Organizational Structure
Peers

I am allowed to use whatever means I want to do my job:

I am able to perform to the best of my ability in my job:

I am very satisfied with my job performance:

I don't have enough work to do to keep me busy:

I have too much work to do everything well:

All in all, I am satisfied with my jobs

All in all, I am satisfied with the persons in my work group:
All in all, I am satisfied with my supervisor:

All in all, I am satisfied with the organization of the company s
; have worked in engineering or app}ied technology ____ years

I have been with this organization years,

- 14 -



SCORING

The survey questions were worded so that the participants’
responses could be easily quantified. Questions that had only a
finite number of answers, such as those asking for biographical data,
listed all the possibilities.

Questions asking the participants to respond based upon
perception or feelings required marking a five division scale from
disagree to agree. The scale was divided into blocks labeled from the
left, Disagree, Slightly Disagree, Neutral, Slightly Agree and Agree,

Each possible answer was then assigned a number from one to five
so it could be processed by the computer codes 1listed in the
Appendixes. Appendix A provides the code used for analyzing the data,
and Appendix B provides the code used for determining the distribution
of the data.

The choices were numbered numerically starting with the far left
answer. The larger the numerical result for the survey attitudinal
questions the more organic the characteristic is perceived to be.
Conversely, the lower the numerical result the more mechanistic it is
perceived to be, '

Five questions; numbers 13, 15, 17,19 and 22; were reversal type
questions. Responses agreeing with these questions indicated
mechanistic characteristics of the organization. Therefore, the
response scales for them were numbered numerically from one to five
starting from the right. By doing this, the numerical results to
these questions could be directly compared to the others in the
questionnaire.

- 15 =



VALIDATION

APPROACH

The survey questions, shown in the preceding section, were
validated by administering them in questionnaire form to the members
of an organization where the structure, morale, performance and
efficiency were known from personal experience and contact. The
survey participants consisted of seven engineers (having at least a
bachelor's degree in an engineering discipline), ome technical
assistant (having completed high school or obtaining an Associate
Degree in some engineering discipline) and one secretary. The
secretary was chosen to check that the computer codes for the survey
analysis would properly disregard unwanted survey responses. No
draftsmen were included in the validation check because there were
none authorized for that component of the organization.

RESULTS

Organization  Structure - Since the group in which the
questionnaire was validated was part of a bureaucratic, line-staff
organization, the mean of questions 13, 15, 17, 19 and 21 should have
been less than 3. A mean of 2.8 for these questions was obtained.

Table 1 ORGANIZATION QUESTION RESPONSES

QUESTION AGREE DISAGREE CHARACTERISTIC

13 57% 147 mechanistic

15 717 147 mechanistic

17 3072 30% neutral

19 297 712 organic

21 297 437 slightly organic

Looking at the responses to the individual questions, Table 1,
they indicate the perceived existence by the respondents of a firm
organization chart and a.lot of rules and regulations (questions 13
and 15 respectively). They also show the survey group was split or
undecided on the degree of adherence to the organization hierarchy in
day to day operations (question 17). The answers also indicate the
individuals within the group are allowed to declde how best to perform
their work and are included, to a certain extent, in the goal
development process (questions 19 and 21 respectively). Percentages
and data for responses marked in the neutral block of the questions is
not reported. They may be calculated by subtracting the total of the
percentage scores from 1.0 or subtracting the total of the responses,
when shown in the table, from the total number of responses from the
group.

- 16 -



These results are very representative of the group because,
although it is mechanistic in character with a line-staff structure,
the managers within advocate an open door policy, a strong sense of
cooperation, confidence and trust in the capabilities of the
individuals.

Performance - The performance of the organization was found to be
above average with the mean of questions 25, 26 and 27 being 4.0. The
percentage of vresponses that agreed or disagreed are shown in Table
2.

Table 2 ORGANIZATION PERFORMANCE RESPONSES

QUESTION AGREE DISAGREE
25 867 147
26 71% 174
27 100% 0%

As mentioned earlier, the individuals of the survey's validation
group were allowed to decide how best to do their work with little, if
any, supervisory interference. The respondents verified this point
with their responses to Question 23, the predominant negative job
influence. Of the four options for this question, seventy-one percent
of the respondents chose Organization Structure, and twenty-nine
percent chose Rules and Regulations. No one chose the Supervisor or
Peers options. This freedom in job performance might explain the
unanimous response to Question 27, satisfaction with self
performance. .

Efficiency - The efficiency of the group was also rated above
average. The mean of the responses to questions 10, 11 and 12 was
4,2, The percentage of responses agreeing and disagreeing are
provided in Table 3.

Table 3 EFFICIENCY QUESTION RESPONSES
QUESTION AGREE DISAGREE

10 86% 0%
11 86% 0%
12 100% 0%

The responses to these questions are very representative of the
group, Questions 8 , 9, 28, and 29, on their work quality , quantity
and workload confirm these findings. Eighty-six percent of the
participants agreed that the quality and quantity of their work group
was very high.
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Morale - The mean of the morale questions, numbers 30, 31, 32 and
33 was 3.9. Although this was above average it should have been
expected, since performance and efficiency had above average means.
The reasons cited earlier, lack of close supervision, freedom to work
as they see fit, the existence of organic characteristics, and
satisfaction with job performance all play a part in determining the
morale within the organization. The response percentages to each
question are provided in Table 4.

Table 4 MORALE QUESTION RESPONSES
QUESTION AGREE DISAGREE

30 57% 29%
31 712 14%
32 100% 0%
13 57% 29%

The lower responses to questions 30 and 33, satisfaction with
job, and satisfaction with organization, resulted in a lower overall
morale score. The reason for the dissatisfaction with the job cannot
be readily explained from the data of the survey. However, discussion
with some of the individuals in the group indicated their
dissatisfaction was due to duties other than their primary ones. The
lower response to question 33 should have been expected since the
organization was identified as the principle dissatisfier.

SURVEY FINALIZATION

The survey validation exercise revealed the need to reword some
of the questions to improve understanding and remove some bhiases.
Specifically, questions 5, 16, 25 and 26 were altered before the
survey was finalized for distribution. |

The validation exercise participants reported they were unsure if
their answer to question 5 included themselves and the general manager
or just themselves. The question was clarified by adding the word
"inclusive"™ at the end of the sentence;

The survey participants were also unsure what question 16 was
asking. They were not sure to answer it from their viewpoint or from
the organization viewpoint. This problem was remedied by replacing "I
am permitted” with "My company promotes".

Question 25 was considered by most of the validation participants
as biased toward a negative answer and recommended it be altered to
read "I am allowed to use whatever means, within reason, that I want
to do my jobs". This change was made in the finalized questionnaire.

Question 26 was considered to be bias toward a positive answer
so question 25 was changed to read "I am free..." instead of "I am
able...".



CONCLUSION

Overall, the survey did an excellent job of characterizing and
describing the survey validation group. The results were shown to
and discussed with the respondents and they agreed the results were
indicative of thelr organization.

With the exception of a few changes in question wording for
clarification and to eliminate bias, the survey as written and
composed was determined to be a gooed tool for determining the
structure, performance, efficiency and morale of the organizations te

. be studied.

The technical assistant and secretary were 1identified and
correctly categorized by the computer codes. The engineers were all
correctly identified and their data processed.
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STUDY IMPLEMENTATION

ORGANIZATION SELECTION

After validation, the survey was administered to randomly
selected engineers, engineering assistants, and draftsmen from the
three AEDC operating contractors and the CFFF operating contractor.
These groups were chosen because the survey was intended to assess the
attitude of persons who worked with high technology efforts.
Engineers were those who had obtained a bachelor's degree in some
engineering discipline. No attempt was made for a finer distinction
between disciplines because the purposes of this study required only
looking at the engineers as a whole entity. The engineering
assistants group was composed of individuals who had earned an
associate degree in engineering or had worked in the technical and
engineering field sufficient time to be classified as such.

Classification was used to determine the population from which
the survey sample was taken. At AEDC, the workers were classified as
Nonexempt or Exempt, with wage employees and those with limited
experience in their profession classified as Nonexempt. Employees
considered Exempt were those with college degrees or with enough
experience to be considered professional. The years of experience
necessary to be considered Exempt vary from job to job, but are
essentially standard among the three contractors. Only the Exempt
employees of each of the three AEDC operating contractors were chosen
for the survey population since they were considered to have a
- professional status., All of the CFFF engineers, engineering
assistants, and draftsmen were chosen for the study, because they were
all classified as Exempt by the organization and were relatively fewer .
in number.

The sample size chosen from the population for each organization
is shown in Table S. Costs and time prohibited surveying every
individual in each organization, but in no case was the sample size
allowed to be lower than twenty percent of the survey population.
Twenty percent was considered acceptable since it was five percent
greater than the minimum of fifteen percent recommended by Taylor and
Bowers33 ., The minimum twenty percent sample size also provided a
more equal sample representation from each of the three AEDC operating
contractors.

Table 5  SURVEY POPULATION AND SAMPLES

ENG ENG ASSIST DRAFT
pop samp pop samp  pop samp
SVT 383 76 51 20 20 10
CAL 339 67 38 13 12 10
PAN 62 62 31 31 8 8
CFFF 32 32 6 6 7 7
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RESULTS AND ANALYSIS

In all, 342 surveys were sent to the randomly selected
participants. Of this 342, CFFF was sent 45; Sverdrup was sent 106;
Calspan,90, and Pan—-Am, 101l. Out of the 342 surveys seventy percent,
or 240, were returned. The distribution is shown in Table 6.

Table 6 SURVEY DISTRIBUTION

ENG ENG ASSIST DRAFT
out in 2% out in % out in
CFFF 32 29 91 6 6 100 7 2 29

AEDC 205 150 73 64 35 55 28 18 64

A return percentage less than 507 was not considered
statistically representative for gauging the attitudes of that group
of the organization, In this case the responses are presented for
completeness only and not as an indicator of an organizational
characteristic. Only one of the organization groups fell into this
category: the CFFF draftsmen.

Organization Structure - Discussions with the personnel managers
for the three AEDC contractors revealed that Sverdrup was structured
in a matrix or modified matrix style while Calspan and Pan-Am were
structured in the classical line~-staff style. The CFFF personnel
manager also described their structure as classical 1line-staff.
Question 6 on the survey form asked the participants to indicate their
perception of the organizational structure, Line-staff, Matrix or
Other. The third catagory, Other, was added for those that did not
know their structure or did not understand the classifications.
Line-staff was assigned a one, Matrix a two, and Other a three, in
scoring the survey. The results are presented in Table 7.

Table 7 PERCEIVED ORGANIZATIONAL STRUCTURE

ENG ENG ASSIST DRAFT
avg line matrix avg 1line matrix avg 1line matrix
CFFF 1.1 26 2 1.2 5 1 2.0 0 1
AEDC 1.6 81 52 1.5 20 12 1.6 8 8

To better understand the tendency for characteristics of the
organization to be organic or mechanistie, questions 13, 15, 17, 19,
and 21 had the survey participants answer questions about the
existence of an organization chart, the number of rules and
regulations affecting their work, adherence to the organization chart
in day to day operations, freedom to choose Wwork methods, and
participation 1in goal setting, respectively. The responses, by group
and question, are provided in Tables 8, 9 and 10 below. In scoring,
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the lower the average response the more mechanistic the characteristic
tends to be, and the higher the response the more organic the
characteristic tends to be. Question 13, 15, 17, and 19 were reversal
type questions and were thus scored backwards.

Table 8 PERFORMANCE QUESTION RESPONSES

ENGINEERS
QUESTION 13 avg 1 2 3 4 5
CFFF 1.7 6 9 2 1 1
AEDC 2.2 63 31 25 15 15
QUESTION 15

CFFF 3.4 3 3 9 7 7

AEDC 1.9 77 42 11 11 8
QUESTION 17

CFFF 3.2 4 3 10 7 5

AEDC 2.7 34 36 38 24 17
QUESTION 19

CFFF 3.4 3 7 2 9 8

AEDC 3.2 11 41 38 29 30
QUESTION 21

CFFF 3.6 1 7 2 10 9

AEDC 2.8 32 40 22 34 21

Table 9 PERFORMANCE QUESTION RESPONSES

ENGINEER ASSISTANTS

QUESTION 13 avg 1 2 3 4 5
CFFF 1.7 4 0 2 0 O
AEDC 2.3 15 7 3 7 3
QUESTION 15
CFFF 2.2 2 2 1 1 o0
AEDC 2.0 19 6 3 4 3
QUESTION 17
CFFF 2.7 3 0 1 o0 2
AEDC 2.7 10 7 6 6 6
QUESTION 19 .
CFFF 3.3 1 1 1 1 2
AEDC 2.8 7 12 4 4 8
QUESTION 21
CFFF 3.3 3 0 1 o0 2
AEDC 2.8 8 6 2 8 11
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Table 10 PERFORMANCE QUESTION RESPONSES

DRAFTSMEN
QUESTION 13 avg 1 2 3 4 5
CFFF 2.5 1 0 0 1 0
AEDC 2.0 11 1 3 1 2
QUESTION 15
CFFF 3.0 1 0 0 0 1
AEDC 1.7 10 5 2 0 1
QUESTION 17
CFFF 3.0 0 0 2 0 0
AEDC 2.1 9 2 4 1 2
QUESTION 19
CFFF 2.5 0 1 1 0 0
AEDC 2.8 3 8 1 2 4
QUESTION 21
CFFF 3.0 0 0 2 0 0
AEDC 3.2 4 3 2 3 6 .

Averaging the results for questions 13, 15, 17, 19, and 21 can
indicate an overall organizational tendency toward organic or
mechanistic style characteristics. These results are shown in Table
11 below.

Table 11 ORGANIZATIONAL CHARACTERISTIC AVERAGES

ENG ENG ASSIST DRAFT
CFFF 3.1 2.6 2.8
AEDC 2.5 2.5 2.4

Table 12 STYLE CHARACTERISTICS

ENG ENG ASSIST DRAFT

ORG MECH ORG MECH ORG MECH

CFFF 4 1 2 3 - -
AEDC 1 4 0 5 1 4

The base contractors were expected to have a tendency for
mechanistic characteristics, and indeed, that is what was found. The
AEDC contractors' organizational characteristic responses were all
below average and tended to be more mechanistic as compared to the
results of corresponding CFFF groups. However, the groups of both
organizations perceived themselves in line-staff structures. Despite
the organizational structure, individual organizational
characteristics were found to be the determinants of the overall
organizational character. This can be seen by looking at the number
of characteristics perceived as organic or mechanistic and the overall
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average of the organizational characteristics, Tables 12 and 13
respectively.

Looking at the number of management levels versus people
supervised, Table 13, the CFFF appeared to be the tallest, followed by
Sverdrup, then PAN AM, and then Calspan. It needs to be pointed out
that although the CFFF organizational chart shows 5 1levels the
majority of the people are at the bottom level and the structure
rapidly narrows after the bottom two levels. Based upon examination
of the organizational charts the Dbase had overall flatter
organizations than the CFFF.

Table 13  ORGANIZATIONAL STRUCTURE
SUPERVISOR TALLNESS

EMPLOYEES LEVELS RANKING
CFFF 123 5 1
SVT 1070 5 2
CAL 1320 4 4
PAN 981 4 3

This study found a case where the tallest organization, with a
line-staff structure, tended to have characteristics representative of
an organic organization. The effect of these organizational
characteristics and tendencies on the performance, efficiency and
morale will be examined next.

Performance - The performance average scores of the contractors
at AEDC and the contractor at the CFFF were found to be above average.
In answering questions 26, 27 and 28 the participants perceived a
great deal of freedom to do their job the way they saw fit and were
very satisfied with their current performance. Survey responses from
the CFFF and AEDC participants are shown in Table 14.

Table 14 PERFORMANCE QUESTION RESPONSE .
ENG ENG ASSIST DRAFT
AVG POS NEG AVG POS NEG AVG POS NEG
CFFF 4,1 78% 8% 4.7 100Z 6% 4,5 1004 O
AEDC 3.8 6972 19% 4.0 794 172 4.1 81% 9%

The responses to questions 28 and 29 indicated their work load to
be just about right. The participants responses to these questions
are presented in Table 15.

Table 15 WORKLOAD QUESTION AVERAGES
ENG ENG ASSIST DRAFT

QUESTION 28 CFFF 1.8 1.4 2.0
AEDC 1.6 1.6 2.4
QUESTION 29 CFFF 3.3 2.9 1.5
AEDC 3.2 2.8 2.6

The CFFF score averages were significantly above those of the
AEDC contractors. To try and explain this difference, the primary
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dissatisfier, and worker absence due to sickness were examined for
each contractor. The AEDC contractor participants' responses to
question 23 solidly identified rules and regulations as the primary
dissatisfier whereas the CFFF participants identified organizational
structure.

Discussing this finding with some of the AEDC supervisors of the
groups surveyed, the predominant complaint cited by the group members
was that they felt "tied by red tape" in trying to do their job. The
supervisors also stated that the Air Force rules and regulations did
not, in many cases, apply to the task being performed and thus caused
a lot of wasted time trying to make the situation fit the rules. They
also stated that a 1lot of the company rules were perceived as the
result of Air Force rules and regulations, and as such were often
perceived more restrictiwve than required.

In discussing the predominant dissatisfier found for the CFFF
survey participants with the CFFF personnel manager, it was found that
the employees of the facility were frustrated because there was no
perceived firm, permanent organization structure. The facility, being
relatively new and funded on a year to year basis, made the employees
feel insecure.

According to Mazlow 40 s this desire for permanency and security
might motivate the employees to perform better. However, Vroom's
theory "that motivation is a function of both a person's ability to
accomplish the task, and (their) desire to do so," 4l  cautions that
although the valence for the outcome is present, the expectancy for
the desired outcome must also be present. In this case it was not
evident that the CFFF employees expected things to change, and in some
they seemed unsure about the outcome of greater performance. The
survey data gave no indication which theory might prevail.

Herzberg's theory of job satisfaction 42 proposes that when
people 1like doing something they do better at it, thus employees who
like their job should perform better. One indicator of job
satisfaction 1identified by the Personnel Managers of the contractors
was absenteeism, so the indicator chosen for examination was sick
leave. The average sick leave absence ratio, total sick leave hours
divided by total possible work hours, for the three base operating
contractors was .020. The CFFF employees had a ratio of ,020 and from
this, it was concluded that either there was the same amount of job
satisfaction among the survey participants in both organizations, or
that sick leave is not a good indicator in this case. The latter was
found more correct as the analysis of the morale questions showed.
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Efficiency - There was little difference found in the efficiency

score averages

of both organizations.

The score averages

and

percentages of participants that agreed (AGR) and disagreed (DIS) are

shown in Table 16.

Table 16 EFFICIENCY AVERAGES AND RESPONSES

ENG

AGR DIS
652 132
744 11%

AVG
CFFF 3.9
AEDC 4,0

The average
10,
the
cases
then question 11.

identified groups.

ENG
AVG
4.4
4,1

ASSIST

AGR DIS
78%2 5%
75% l4Z

DRAFT
AVG AGR DIS
3.7 50% 17%
4.4 85%

5%

was calculated by adding the responses to questions
11 and 12 and dividing them by three times the total surveys for

It was interesting to note that in almost all

satisfied with their work group.

question 10 received the highest scores, question 12 next, and
The respondents' answers indicated they were well

Backing up these results were the above average scores for the

communication questions
number 7. The results
openness

14,
shown in Table 17,

in communication within the CFFF and AEDC groups.

18, and 20 and the efficiency question,

show a great deal of
The

respondents rated question 14 the highest, followed by 20 and then 10.

" ~Free and
organization effectivenes

Table 17

ENG

COMMUNICATION
CFFF 3.7
AEDC 3.3

EFFECTIVENESS
CFFF 3.4
AEDC 3.2

open communication has

s and efficiency. 3

ENG ASSIST DRAFT
4.5 4,3
3.4 3.8
4.0 2.5
3.5 3.9

been found to

foster higher

COMMUNICATION AND EFFECTIVENESS RESULTS

Morale - The averages for the morale questions are shown in Table

18.

for questions 30, 31,

These averages were determined by adding all the response scores

32 and 33 together and dividing them by four
times the number of surveys responding from the group.

Table 18 MORALE SCORE AVERAGES

ENG

AGR DIS
744 147
67% 20%

AVG
CFFF 4.0
AEDC 3.8

ENG ASSIST DRAFT
AVG AGR DIS AVG AGR DIS
4.4 837 127 3.1 372 25%
3.9 727 16% 4,1 79% 15%
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Despite having the perception of the tallest and most mechanistic
structure, the CFFF had the highest overall morale of all the
contractors surveyed. Morale was measured from responses to questions
on satisfaction with job, work group, supervisor and organization
structure, and as such provided a good correlation for the previously
mentioned characteristics.

One can see from Table 19 the high degree of satisfaction with
job, work group and supervision. The score for satisfaction with the
organization structure was noticably lower than the other scores in
both the responses from the CFFF and the AEDC groups.

Table 19 INDIVIDUAL MORALE RESPONSES

CFFF
: ENG ENG ASSIST DRAFT
Question 30 4,1 4,8 3.5
Question 31 4,3 4.3 3.0
Question 32 4,2 4.5 3.0
Question 33 3.0 3.5 3.0
AEDC
ENG ENG ASSIST DRAFT
Question 30 3.8 3.9 4.2
Question 31 4,2 4.1 4,3
Question 32 4.0 3.8 4,2
Question 33 3.0 3.6 3.5

A lack of satisfaction with the CFFF organization was expected in
light of the fact that organizational structure was the primary
negative influence. To explain the lower organization satisfaction
scores for the AEDC organizations, the response to question 24 was
examined. This showed that organization structure was rated the
second most predominant negative influence on the work group.
Discussions with some of the supervisors and work group employees
revealed dissatisfaction with the organizational structure of the
Center and in particular the relationship between the contractors,
instead of with the work group's organization. This point indicates
that the survey results are potentially attributable in some part to
feelings of resentment over the contract split.
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CONCLUSIONS

The results of the survey indicate some degree of difference
between the characteristics of the AEDC and the CFFF contractor's
organizations. Considering both are providing services to the
Government, and all Government service contracts are essentially
governed by the same contract laws and regulations, the differences
must be due to the individuals employed there and/or the environment.

Overall, the data indicates that the CFFF technical personnel
perceived themselves as performing and communicating to a slightly
higher degree than the contractor's technical personnel at the base.
The analysis also indicate%a slight tendency for the CFFF facility to
have a higher job performance and suhbsequently higher morale, These
results, in total, suggest that overall, the CFFF employees are more
satisfied with their jobs.

The only characteristic that appeared to be unaffected by any
other organizational characteristic or outside- influence was
efficiency. Both organizations perceived and rated their efficiency as
high.However, no data was gathered to determine the validity of their
perceptions or the actual group efficiencies.

One organizational characteristic not accounted for in this study
was the influence of the informal organization on the overall
organizational performance. Most studies on this topic conclude
"...that group size and cohesiveness are inversely related, and
smaller groups should foster more satisfaction than larger ones...."%
However, for all studies in this area the findings are mixed,
indicating that other organizational characteristics, to some extent,
determine the magnitude of 1its influence. Although some of the
results of this survey could be attributable to the influence of the
informal organization, there was no conclusive evidence to support or
deny this conclusion.

This study did not corroborate the structure, satisfaction
relationships proposed by the authors cited in the literature review
section Dbecause both organizations were found to have mechanistic
structures. In fact, the organization perceived to be the most
mechanistic, the CFF¥, exhibited more organic characteristics. The
conclusion from this finding is that organization structure alone
should not be used to stereotype the subject organization, but should
be coupled with other indicators; such as performance, morale,
communication, effectiveness, ect...} in order to obtain an accurate
plcture of the character of the organization. In this case it would
have 1led to conclusions that would have been far from right. It is
apparent that organizations can be structured mechanistically and yet
have individual characteristics such as good communication, freedom in
performance and participation in goal setting that overcome the
negative effects that come with a mechanistic structure.
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The results of this study also indicate that Child and
Mansfield's finding that results often depend on the facet of the
organization being examined is correct. In our case there are some
differences between the survey groups within the same organization.
There were noticable differences between these groups 1in their
response to the performance, efficiency and effectiveness questions.

The study vresults, to a small extent, support that part of the
hypothesis that the Government at AEDC does effect the performance of
the contractor. From the respondents survey answers it appears that
this is done by the imposition of numerous rules and regulations. It
was also found through discussions and interviews that the numbers of
regulations do not seem as important as the strictness with which they
are enforced and their applicability to the situation.

The study results contradict the part of the study hypothesis
that the Government rules and regulations influence the organizational
structure which, in turn, affects the performance, efficiency and
morale of the employees working with high technology. The influence
of the number of rules and regulation does not effect organiztion

characteristics through the structure, but instead influences them
directly. .
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RECOMMENDATIONS

This study seems to shed light on a little researched area in
management but its results are by no means absolutely conclusive. The
study analysis has only considered the indications and trends from the
raw data. No rigid statistical analysis has been performed, but must
be before the findings and conclusions can be considered significant
and truly conclusive. Further study must be done in order to better
determine the influence of Government contract administration. It is
therefore recommended that the study be redone within three years to
determine if the results were in whole or part a byproduct of the
split of the AEDC service contract from one to three contractors. It
will also provide an 1indication of the success of the recent AEDC
effort to eliminate some of the rules and regulations imposed by the
contract.

It is also recommended that the survey be readministered to the
draftsmen at the CFFF since no conclusions could be drawn due to
insufficient sample return.

The 1last recommendation to be made is actually an extension of
the first and that is to execute the survey at nongovernment companies
providing or working in high technology environments to see how these
results compare. This would be an Iimportant part of proving the
general applicability of these results.
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10 REM DATA ANALYSIS PROGRAM

11 A1=01B1=0;C1=0:D1=01E1=01F1=01G1=01H1=0; I 1=01J1=0
12 K1=03L1=0: M1=01Ni =01 01=01P1=0;Qi=0sR1=0
13 S1=0:1Ti=01U1=01Vi=01Win0s X1201 Y1=03:Z1=0
15 AS=01BS=0:CEw0: D5=01 ES=01 NC1=01 NU=0
17 DPENA4, 4,21CMD4

18 FOR DC = L TO 239

20 READ A,B,C,D,E,F,G,H,1,J,K,L,M,N,0,P,Q,R,8,T,U,V,W,X,Y,2Z,A2,B2,C2,D2,E2
22 NCi=NCi+1

30 IF A=4 THEN 70

40 GOTO 400

70 IF B=l THEN 99

80 GOTO 400

99 NU=NU+1

103 REMPRINT NC1,NU

105 Al=Al+A - e
104 B1=Bi+B '
110 Cil=Ci+C

120 Di=D1+D

130 El1=E1+E

140 FimF1+F

150 Gi=G1+6

160 HimH1+H

170 Iti=Il+]

180 J1=J1+J

190 KimKi+K

200 LisLi+L

210 Mi=Mi+M

220 Ni=N1+N

230 01=01+0

240 Pi=P1i+P

250 Q1=@1+@

260 R1=R1+R

270 S1=81+8

280 Ti1=Ti+T

290 UlsUl+y

300 Viayisy

T10 WisWi+W

320 X1=X1+X

II0 YimYl+y

340 Z1aZi+Z

350 AS=AS+A2

340 BS=BS+B2

370 CS=CS+C2

380 DS=DS+D2

390 ES=ES+E2

395 IF NC1=239 THEN 446

400 NEXT DC

444 A9=A1/NU

445 B9=B1/NU

4446 CA=C1/NUi DA=D1/NU

450 EA=E1/NUiFAsFi/NU

460 GA=G1/NU
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479
480
490
491
499
520
530
340
541
551
552

s34
700
705
707
710
718
720
725
730
738
740
745
730
733
760
7465
779
775
777
780
806
810
a11
812

HASH1 /NUz IA=11/NU
JA=J 1 /NU: KA=K1/NUILA=L1/NUs JKLA= (J1+K1+L1) 7 (NUXS)
MA=M1/NU1 0A=01/NU: PA=P1/NU: RA=R 1 /N1 TA=T1/NU
MOPRA= (M1+01+P1+R1+T1) / (NUXS)

NA=N1/NUt QA=Q1/NUs SA=S1/NUINGSA= (N1+Q1+81) / (NUKS)
UA=U1/NU M
VAav1/NU

WA=W1/NUz XA=X1/NU3 YA=Y1/NUt ZA=Z L /NU1 AAA=AS/NU
WXYZAR= (W1+X1+Y1) / (NUXZ)

BBA=BS/NU: CCA=CS/NU: DDA=DS5/NU: EEA=ES/NU

BCDEE= (BS+CS+DS+ES) / (NUX4)

PRINT “A="A9, "Bagg

PRINT "SURVEYS CONSIDERED="NC1, "SURVEYS USED="NU
PRINT "Q3I="CA, "Q4="DA

PRINT "GS="EA, "Qé="FA

PRINT “Q7="GA

PRINT "Q8="HA, "09="1A

PRINT "Q10="JA,"Q11="KA, "Q12="LA

PRINT "Q13="MA, "Q15="0A, "Q17="PA, "Q19="RA, "Q21="TA
PRINT "Q14="NA, "@18="0A, "G20="SA

PRINT "Q22="UA

PRINT "@23="VA

PRINT "Q2S="WA, “Q24a"XA, "@27="YA

PRINT "Q28="2A, “Q29="AAA

PRINT "Q30="BBA, "G31="CCA, "O32="DDA, "Q3I="EEA
PRINT “EFFECTIVENESS, G7="GA

PRINT "CHARACTERISTICS, @13-21a"MOPRA

PRINT "COMMUNICATION, G14-20-“NGSA

PRINT “EFFICIENCY, Qi0-1i2="JKLA

PRINT "PERFORMANCE, O2S-27="WXYZAA

PRINT “DISSATISFIER, G23="vA

PRINT "MORALE, G30-33="BCDEE

PRINT#4:CLOSES

END

DATA 2, 1,2,1,5,1,4,4,4,4,4,4,4,5,2,3,4,3,4,5. 1,2,5,5,3, 1,4.5.5,4,3
DATA 4,1,2,1,3,1,3,4 4,4,3,5, 1,3,2,5,2,4,2,2,4,3,4,2, 4,1,4,4,3,5,2
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DISTRIBUTION CODE
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10 REM DATA DISTRIBUTION PROGRAM

11 AO=0:1A1=01 A2=01A3=0: A4=0: BO=01B1=0: B2=01 B3=0: B4=0;1 CO=01C1=03 C2=20: 3I=0: C4=0
12 DO=Q:D1m0; D2=0:1D3I=01D4=201 EO=O1E1=01E2=03 E3=01E4=01F0=0; F1=03: F2=0:F3=01F4=0
13 GO=0:1G61=0:62=0:63=0164=0t HO=0: H1 =01 H2=201 H3=01 H4=0: [O=0: I 1=03 [ 2201 I 3=01 I 4=0
15 JO=0:J120:J2=03 33201 J4=0; KOmQ1 K1=01 K2=01 KIm01 K4u0 LO=0: L1=0: L2=01L3=01L 420
14 MO=0tMi=03s M2=01 M3I=01 M3=01 NO=0 N1=031 N2=01 NI=01N4=0100=0; 01=01 02=0103=01 04=0
17 PO=0:P1aQP2=01P3=01P420100=0;Q1=0:Q2=0: G@3=031 84=01RO=0; R1=0; R2=01R3=201 R4=0
18 S0=018120152=0153=0:84=0: TO=01 T1=Q; T2=0: TI=0: T4=201 UO=0; U1 =01 U220 US=01 U4a0
19 VO=0:1V1=0:V2=01V3I=01V4201 WO=Ot W1=0; W2=03; W3I=0: W4m01 XOmO; X1=0: X2=0: XI=0: X 4=0
20 YO=0:1Y1=03 Y2=0:Y3I=0:Y4=0: Z0=01 21=0: 22=01 23=0; 24=0: AS5=01 A6=01 A7=0: AB=01 AF=0
21 BS=01B4=0: B7=0:B8=0: 892031 C5=03C46=01C7=03C8=01CP=01D5=0: D&=03 D7=0: D8=03: D9=0
22 ES=01E&L=01 E7=01EB=Q EF=01 NC1=01 NU=0

23 ED=01EF=0: EG=01EH=0: EI=0t EJ=0: EK=01 EL=01 EM=(]

23 OPEN4, 4,2:CMD4

26 FOR DC = 1 TO 239

27 READ A,B,C,D,E,F,G,H,I,J,K,L,M,N,0,P,Q,R,S,T,U,V,W,X,Y,Z,AA, BB, CC, DD, EE

29 NCi1=NC1i+1

30 IF A=1 THEN 32

31 GOTO 400

<2 IF B=i THEN 34

33 GOTO 4300

34 NU=NU+1

40 REMPRINT NC1,NU

70 IF E=1 THENSO .

71 IF E=2 THENS1

72 IF E=3 THENB2

73 IF E=4 THENG3

74 IF E=3 THENB4

7% IF E=46 THENGS

76 IF E=7 THENSS&

77 1F E=8 THENS87

78 1F E=9 THENSS

80 ED=ED+1:GOTO90

81 EF=EF+1:G60T0?0

82 EG=EG+1:G0T0Q90

83 EH=EH+1:60T090

84 EI=EI+1:60TQ90

85 EJ=EJ+1:60TQ90

86 EK=EK+1:;60T0%0

87 EL=EL+1:G0OT0%0

88 EM=EM+1:6G0T0%0

90 IF F=1 THEN?3

1 IF F=2 THEN%4

92 IF Fu3 THEN9?S

?3 FO=FO+1:1G60TD110

94 Fi=F1+1:60T0110

95 F2=F2+1:G0TO0110

110 IF G=1 THEN11S

111 IF G=2 THEN11é4

112 IF G=3 THENi117

113 IF G=4 THEN118B

114 IF G=5 THEN119
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115
116
117
118
119
120
121
122
123

124

125
126
127
1289
129
130
131
132
133
134
135
136

137.

139
130
141
142
143
144
145
144
147
148
149
150
181
152
133
154
155
156
157
158
159
160
181
162
163
164
145

50=G0+11G0T0120
G1=G1+1:60TO120
G2=G2+1160T0120
G3=63+1:1G60T0120
G4=6G4+1:160T0120
IF H=1 THEN12S
IF H=2 THEN126
IF H=3 THEN127

IF H=4 THEN128

IF .H=S THEN129
HO=HO+1:GOTO130
HimH1+1:G0TO130
H2wH2+1:GOTO130
H3I=H3+13160TO130
H4=H4+116G0TO130
IF I=1 THEN135
IF I=2 THEN13&
IF 1a3 THENAZ?7
IF I=4 THEN138
IF I=S THEN139
I0=10+13GOTO140
Ii=I1+1:60T0140
I2=12+1:50T0140
I3=13+1:G0TO140
I14=214+11GATO140
IF J=1 THEN145
IF J=2 THEN14é
IF J=3X THEN147
IF J=4 THEN14€
IF J=S THEN149
JOo=JO+1:GATO150
J1=J1+11GOTO150
J2=J2+13 6070150
J3=J3+1:60TO150
JamJ4+13GOTALSO
IF K=1 THEN15S
IF K=2 THEN1S&6
IF K=3 THEN1S7
IF Kw4- THENLSE
IF K=5 THEN1S9
KO=miKO+13GOTO1460
Ki=mK1+1:GOTO160
K2=i<2+13 GOTO160
K3I=K3+1160TO160
K4=K4+1160TO160
IF L=1 THEN16&S
IF L=2 THEN1&é&
IF L=3 THEN167
IF L=4 THEN148
IF L=3 THEN1&9
L.O=L0+1:GOTOL170
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166
167
1468
149
170
17
172
173
174
1795
176
177
178
179
180
181
182
183
184
185
186

188
189
190
i91
192
193
194
195
196
198
199
201
202
203
204
205
206
207
208
209
210
211
212
213
214

Li=L1+1:60TOL70
L2=L2+1:60TO170
L3=L3+1160TO170
L4=L4+11GOTO170
IF M=1 THEN17S
IF M=2 THEN175
IF M=3 THEN177
IF M=4 THEN178
IF M=35 THEN179
MO=MO+13:50TO180
Mi=Mi+1:1G50TO180
M2=M2+1:G50TO180
M3=M3+1:G0TO180
M4=M4+13 GOTOL180
IF N=1 THEN185
IF N=2 THEN1BS
IF N=3 THEN187
IF N=4 THEN188
IF N=S THEN189
NO=NO+11GOTO190
N1=N1+13GOTO190
N2=N2+11GOTO190
N3I=N3+11G0TO190
N4=N4+11GOTOL190
IF O=1 THEN19S
IF O=2 THEN194
IF O=3 THEN197
IF O0=4 THEN198
IF O=3 THEN199
00=00+11G0OTO200
01=201+1:GOTO200
02=02+1 1 60TO200
O3=03+1:G0TQ200
04=04+1160T0200
IF P=1 THEN20S
IF P=2 THEN204
IF P=3 THEN207
IF P=4 THEN208
IF P=3 THEN209
PO=PO+1:1GOTO210
Pi=P1+131G0TO210
P2=P2+1:6G0TO210
P3I=P3+1160TD210
P4=P4+11GOTO210
IF G=1 THEN215
IF Q=2 THEN216
IF @=3 THEN217
IF Q=4 THEN218
IF Qu5 THEN219
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215

250
231
232
253
254
255

Q0=@0+1:G0OTQ220
Q1=Q1i+1:60TO220
Q2=Q2+13: 5070220
A3=03+113G0T0220
Q4=Q4+1:GOTN220
IF R=i THENZ25
IF R=2 THEN226
IF R=3 THEN227
IF R=4 THEN228
IF R=S THEN229
RO=RO+11 GOTO230
R1=R1+1:60TO0230
R2=R2+1: GOTO230
R3I=R3+1:50T0230
R4=R4+1: GOTO230
IF S=1 THEN23X3
IF S=2 THWEN23&4
IF S=3 THEN237
IF S=4 THEN238
IF S=5 THEN239
S0=80+1:GOTO240

S1=8S1+1:6G0T0240 .

S2a82+1150T0240
83=83+11GOTO240
84=84+1 3 GOTO240
IF Twl THEN24D
IF T=2 THEN24é
IF T=3 THEN247
IF T=4 THEN248
IF T=5 THEN249
TO=TO+131GOTO250
T1aT1+1:60TO230
T2=T2+136GOTO250
T3=T3+1:G0TO250
T4=T4+1:GATO250
IF Usi THEN255
IF U=2 THEN2Sé
IF Uw3 THEN2S57
IF U=4 THENZS5B
1F U=3 THENZS?
Uo=llo+1 s GOTO240
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256

258
259
2860
251
262

263
264
245
266
247
268
269
270
271
272
273

298
299
300
301
302

304

Ul=Ui+12GOTO260
U2=U2+1: GOTO0240
U3=U3+1:1G0OTO2460
U4=U4+11GATO260
IF V=1 THEN24S
IF V=2 THEN2&6
IF v=3 THEN267
IF v=4 THEN248
IF v=3 THEN2&9
VO=VO+11GATD270
VisV1i+1:60TO270
V2=V2+13 GOTO270
V3=V3+13G0OTO270
V4ay4+1:GATO270
IF W=1 THEN27S
IF W=2 THEN27&
IF W=3 THEN277
IF W=4 THEN278
IF W=S THEN279
WO=WO+1: GOTO280
WiaWl+1:60TO0280
W2=W2+1:GOTD280
W3=W3+1:GOTOZ680
Wa=W4+1 GOTO280
IF X=1 THEN2B8S
IF X=2 THEN2864
IF X=3 THEN287
IF X=4 THEN288
IF X=5 THEN289
X0=X0+1:1GOTO290
X1=X1+1:160TA290
X2=X2+1: G0TO290
X3=X3+1:160TO0290
X4=X4+1: GOTO290
IF Y=1 THEN29S
IF y=2 THEN29&
IF Y=3 THEN297
IF Y=4 THEN298
IF Y=3 THEN299
YO=YQ+1:GOTQ300
Yi=Y1+1:GOTO3I00
Y2=Y2+1:GOTOIO00
Y3ayY3+1:60TO0300
Y4=Y4+1:GOTO300
IF Z=ml THEN30S
IF Z=2 THEN306&
IF Zm=3 THEN307
IF Z=4 THEN30B
IF Za3 THEN309
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305 20=20+1:GOTO310
306 21=Z1+11GOTO310
307 22=22+11GOTO310
308 Z3=Z3+1:1GOTO310
309 24az4+11G0TO310
310 IF AA=1 THEN31S
311 IF AA=2 THEN316
312 IF AA=3 THEN317
313 IF AA=4 THEN318
314 IF AR=S THEN319
315 AS=AS+11GOTO320
316 A4=A&+1:GOTO320
317 A7=A7+11GOTO320
318 AB=AB+11GOTO320
319 A9=A9+1;GOTO320
320 IF BB=1 THEN32S
321 IF BB=2 THEN326
322 IF BB=3 THEN327
323 IF BB=4 THEN328
324 IF- BB=S THEN329
325 BS=BS+1:1GOTO330
326 BomB4+1:GOTO3IO0
327 B7=B7+11GOTO3IO0
328 BG=BE+1:1GOTO330
29 BY=B9+1:GOTOIIO
330 IF CC=1 THEN33S
331 IF CC=2 THEN33&
332 IF CC=3 THEN337
333 IF CC=4 THEN332
334 IF CC=S THEN339
335 CS=CS5+11GOTO340
336 ComChH+11GOTOI40
337 C7=C7+11G0TO340
338 C8=C8+1:G0T0340
339 C9=C9+1:G0TO340
340 IF DD=1 THEN34S
341 IF DD=2 THENS46
342 IF DD=3 THEN347
343 IF DD=4 THEN348
344 IF DD=S THEN349
345 DS=DS+1:GOTOISZO
346 Dé=Dé&+1:GOTO3SO
347 D7=D7+11GOTO3S0
348 DO=D8+11GOTO3S0
349 D9=D9+1160TOISO
350 IF EE=1 THEN3SS
351 IF EE=2 THEN3Sé
352 IF EE=3 THEN3S7
353 IF EE=4 THEN3S8
354 IF EE=S THEN3S9
355 ES=E5+1:1G0TO3I9S
356 E4=E&+11GOTO3PS
357 E7=E7+11GOTO39S
358 EG=EB+1:1GOTO39S
359 E9=E9+11G0TO3PS
395 IF NC1=239 THEN 552
400 NEXT DC
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S52 PRINT "Ami", "Bay®
553 PRINT "SURVEYS CONSIDERED="NC1, "SURVEYS USED="NU

557 PRINT “@5="FO TAB(7) F1 TAB(7) F2 TAB(7)

558 PRINT "@é="ED TAB(7) EF TAB(7) EG TAB(7) EHM TAB(7) EI TAB(7) EJ TAB(7)
359 PRINT "@& CONT="EK TAB(7) EL TAB(7) EM TAB(7)

560 PRINT “O7= " GO TAB(7) G1 TAB(7) G2 TAB(7) GI TAB(7) G4
565 PRINT "Q8= " HO TAB(7) Hi TAB(7) H2 TAB(7) H3 TAB(7) H4
570 PRINT "@9= " 10 TAB(7) I1 TAB(7) I2 TAB(7) I3 TAB(7) I4
§75 PRINT "Q10=" JO TAB(7) J1 TAB(7) J2 TAB(7) J3 TAB(7) J4
580 PRINT “Gli1=" KO TAB(7) K1 TAB(7) K2 TAB(7) K3 TAB(7) K4
S85 PRINT "@12=" LO TAB(7) L1 TAB(7) L2 TAB(7) L& lAB(7) L4
590 PRINT “@l3=" MO TAB(7) Mi TAB(7) M2 TAB(7) M3 TAB(7) M4
595 PRINT "Q@14=" NO TAB(7) N1 TAB(7) N2 TAB(7) N: TAB(7) N4
600 PRINT "QiS=" 00 TAB(7) O1 TAB(7) 02 TAB(7) O3 TAB(7) 04
603 PRINT "@17=" PO TAB(7) P1 TAB(7) P2 TAB(7) Pi TAE(7) P4
610 PRINT "@i8«" @0 TAB(7) @I TAB(7) G2 TAB(7) @3 TAB(7) @4
615 PRINT "@19=" RO TAB(7) R1 TAB(7) R2 TAB(7) R3 TAB(7) R4
620 PRINT "G20s" S0 TAB(7) 81 TAB(7) 82 TAB(7) S3 TAB(7) S84
625 PRINT "Q2i=" TO TAB(7) T1 TAB(7) T2 TAB(7) T3 TAB(7) T4
630 PRINT "G22=" UO TAB(7) U1 TAB(7) U2 TAB(7) US TAB(7) U4
632 PRINT “@23=" VO TAB(7) V1 TAB(7) V2 TAB(7) VI TAB(7) V4
635 PRINT "@25=" WO TAB(7) Wi TAB(7) W2 TAB(7) W3 TAB(7) W4
636 PRINT "@26=" X0 TAB(7) X1 TAB(7) X2 TAB(7) X3 TAB(7) X4
640 PRINT "@27=" YO TAB(7) Y1 TAB(7) Y2 TAB(7) Y3 TAB(7) Y4
643 PRINT "@28=" 20 TAB(7) Z1 TAB(7) 22 TAB(7) 23 TAB(7) Z4
650 PRINT "Q29=" AS TAB(7) Aé TAB(7) A7 TAB(7) AB TAB(7) A%
4S5 PRINT "Q30=" BS TAB(7) B& TAB(7) B7 TAB(7) BS TAB(7) B9
660 PRINT "@31=" CS TAB(7) Cé TAB(7) C7 TAB(7) C8 TAB(7) C9
465 PRINT *Q32=" DS TAB(7) Dé TAB(7) D7 TAB(7) D8 TAE(7) D9

670 PRINT "Q33=" ES TAB(7) E& TAB(7) E7 TAB(7) EB TAB(?) E?
806 PRINT#4:1CLOSES
810 END
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